The study was conducted to evaluate the degree of calcification in the jawbones of 3 pairs of 4-weekold male op/op mice and littermates using computed tomography (CT) numbers. The mean CT numbers for op/op mice (n=3) were 251.3 HU (range, 226 to 278) in the maxillary bone and 353.7 HU (range, 320 to 398) in the mandibular bone. The mean CT numbers for littermates were 336.7 HU (range, 324 to 350) and 596.6 HU (range, 580 to 604), respectively.
Introduction
Osteopetrosis is a metabolic bone disease characterized by a generalized increase of skeletal mass [1] . Because the primitive cartilage core trabeculae are not effectively reabsorbed, normal bone growth and remodeling are impaired. The resulting characteristic "marble-bone" appearance is well known to most radiologists clinically [2] .
Four types of osteopetrosis have been described in the mouse. In some types there is a defect of hematopoietic stem cells, since the disease can be cured by bone marrow transplantation [3] . In other types, such intervention is unsuccessful and it seems that the defect lies in the bone marrow microenvironment. The op/op mouse exhibits the latter kind of osteopetrosis [4, 5] .
Computed tomography (CT), one of the newer diagnostic tools, has been called the most important development in the field of diagnostic medicine [6] . It represents a successful combination of X-ray scanning and digital computer technology, and is able to demonstrate the degree of bony calcification. Recently, the op/op mouse has been used for various studies. However, there are no detailed reports of radiological examination of op/op mice using CT.
The purpose of this study was to evaluate the ability of CT examination using CT numbers to examine the degree of calcification in the jawbones of op/op mice. For measurement of CT numbers, 1) a sagittal view was obtained from a scout view (3 mm thickness separated from the midline), 2) regions of interest (ROIs) were chosen in the maxillary and mandibular bones ( Fig. 1 : arrows) in sagittal views, 3) measurement of CT numbers was done 3 times in each mouse, and 4) mean CT numbers were compared between op/op mice and their littermates.
Results
The CT numbers obtained are summmarized in Table 1 . The mean CT numbers for op/op mice (Fig.2) were 251.3 Hounsfield Units (HU)(range, 226 to 278) in the maxillary bone and 353.7 HU(range, 320 to 398) in the mandibular bone. On the other hand, the corresponding mean CT numbers for littermates (Fig.3) were 336.7 HU (range, 324 to 350) and 596.6 HU (range, 580 to 604), respectively. The CT numbers for the littermates were thus higher than those for op/op mice both maxillary and mandibular bones. These results indicated that bony calcification in littermates was more marked than that in 4-week-old op/op mice in both the maxillary and mandibular bones.
Discussion
Osteopetrotic (op/op) mice have a severe deficiency of osteoclasts, monocytes, and peritoneal macrophages because of a defect in the production of functional macrophage colony-stimulating factor (M-CSF) resulting from a mutation within the M-CSF gene. In the jaw region, delayed or distorted tooth eruption has been observed in combination with disturbance of bone resorption due to defective osteoclast differentiation and function [8, 9] .
Osteopetrosis represents a family of bone diseases characterized by defective osteoclast function. Radiologically, since bone remodeling is impaired, the primary calcified spongiosa cannot be reabsorbed effectively. In humans, the bone becomes progressively denser [2] .
As to the degree of bony calcification, the use of radiography for assessment has repeatedly been advocated [9] . However, it has been shown that calcium loss of 30-50% must occur in order to be radiographically apparent by conventional methods[1°1. Moreover, densitometry performed on normal radiographs is very inaccurate [11] .
Computed tomography is excellent for visualization of bone condition from a technical standpoint [6] . In addition to its cross-sectional display, which is a characteristic of CT, the other major feature distinguishing it from conventional radiographic imaging is the extremely small X-ray attenuation difference that may be differentiated [6] . Moreover, computed tomographic measurement of human bone calcification in vivo is well established [12, 13] .
In the present study, the CT numbers of littermates were higher than those of op/op mice in both maxillary and mandibular bones. Philippart et al. [14] in an X-ray study compared 6-week-old op/op mice with 22-week op/op mice, and found that the long bones of the former had a poorly developed marrow cavity giving a uniformly opaque appearance, in contrast to the radiolucent diaphysis evident in the 22-week mice. Our mice had a similar radiological appearance in the long bones, such as poorly developed marrow cavity, giving a uniformly opaque appearance.
CT numbers are based on the absorption coefficient of X-rays of water, and thus it is logical to conclude that tissue properties and bone minerals can be directly quantified by CT [11, 12] . Bradley et al.Eillreported a linear relationship between CT number and bone calcification. However, several factors limit the precision of CT numbers, such as positioning errors, motion artifacts, a beam hardening effect, a partial volume effect, and long-and short-term scanner drift[61, indicating the need for further research in this area .
In conclusion, we have reported that the CT numbers of littermates were higher than those of op/op mice in both the maxillary and mandibular bones . These results indicate that the degree of bony calcification in the littermates was higher than that in 4-week-old op/op mice in both the maxillary and mandibular bones. Thus CT is able to demonstrate the degree of bony calcification in the jawbones of op/op mice , and we suggest that this will be an extremely effective tool for examination of bone conditions in vivo . 
